HI 01 XI 1 / 2 



5s 

KOREAN PATENT ABSTRACTS(KR) 



Document Code:A 

(11) Publication No. 1020020090562 (43) Publication. Date. 20021205 
(21) Application No. 1 02001 0029456 (22) Application Date. 20010528 
(51) IPC Code: 
H04J 1 1/00 

(71) Applicant: 

OH, SEONG KUEN 
SUNWOO, MYUNG HOON 

(72) Inventor: 

HWANG, BYEONG DAE 
OH, SEONG KUEN 
SUNWOO, MYUNG HOON 
(30) Priority: 



(54) Title of Invention 

AUTOMATIC GAIN CONTROL DEVICE OF ORTHOGONAL FREQUENCY DIVISION 
MULTIPLEXING SIGNAL AND AUTOMATIC GAIN CONTROL METHOD USING THE SAME 



Representative drawing 

(57) Abstract: 



32 



33 



OFDM 



7»S Ol^ 



AAD 



O A 



3|£ Hi £3 



[P«.) —I 



OFDM 



fi£ as s°. (P«< 



tisL SB} 
■t 



r 



PURPOSE: An AGC(Automatic 
Gain Control) device of an 
OFDM(Orthogonal Frequency 
Division Multiplexing) signal is 
provided to detect an OFDM 
signal by measuring power of a 
preamble signal, and to measure 
power of a signal received from 
the time when the signal is 
detected, in order to gain- 
control in the same method as a 
reference power, thereby 
minimizing a gain control time 
and obtaining stability. 

CONSTITUTION: A variable gain 
signal amplifier(31 ) amplifies a 
received OFDM signal. An A/D 
converter(32) converts an 
analog signal into a digital 
signal. A switching circuit(33) 
controls the digital signal to be 
inputted to a signal power 
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measurer and signal controller(35) in detecting and controlling modes. The signal 
power measurer and signal controller(35) measures a signal power as moving a 
window every sample unit in a detecting mode, to transmit a signal to a signal power 
comparator(34), and measures an average signal power in a controlling mode to 
transmit a signal to a gain controller(36). The signal power comparator(34) compares 
the power of the measured signal with a critical value, to decide whether an available 
signal exists. The gain controller(36) generates a control signal for controlling the 
received signal at required level. A D/A converter(37) converts the control signal into 
an analog signal. 
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E1S eBHHI 0fb^3 ^^i Shte OFDM ^I12J Xhe 0| = 5§ UEItH £3. 

£2^ ^ ^SOilAH Af§6fe HEJgiS ¥£S UEIfcH EH. 

E3£ ^ U90II CCfE OFDM £1<1>2| X>S 0|*= ¥£g UEftH M^£. 

ool 1 : S^HIOi ^¥ 000 12 : ^ AH¥ 

oo13 : M 1 biltl¥° 0 °°14 : dim¥ 

°°15 : X\X\ gn ¥o oooi6 : HBilgj §2| ^¥ 

oo17 : A|§^ X||01¥°°°°18 : X|| 2 tHffl¥ 

oo31 : 2hE 0|*= bis. e^¥°°32 : A/D ££PI 

oo33 : 000034 : 6!I 2^ b|S¥ 

0035 : ^Jl 2^ *S S tl^L fljCH¥°36 : 0|^ 2E§¥° 

0037 : D/A 



¥ OFDM A|^^JCHI/d HH^!2| ^¥^0j| S^£j^ Hdl^M m&m OlgshOj 2J^Sfe Ai^^^e 

2L|HB»ogM| <M^o| ^xH ^¥1 a«6H2, 6! S3 1- A[§o^¥Ei 2 B 3] I Oil a« tlsiS] ®mm ^§6[0j ^I2| OI^M 

ADC gJSjBOII ^§ £Ji^ fillfflS ^X|6^£^ 5§ofb 0|^ &x| K gJHOII 22^A1, >8| <M^o| 0) = ^SOII 

Aizfe a^s ok* ai^bsi s^iti sjch^ ^xisfm, ci x\m »±j2s Bg^ei oi^s ^x\m ^ 91^ x[mo\m SgSfl » 

3 SxIM OISS XheOI^ £S»fflOI| 3>§h 201a. 



sis geu2j nais ^jofoi y (nun) ^m=?^m atfe ofdm ?i» o[^3 »±{si x^e 01^ ^§ m*\m u&yi 32^ 

OFDM 2£UilCH S4¥(11)> g6KH g^SJDI, £lsL}=r ^ AH ¥(1 2)21 XII 1 tHIH¥(13)M S810I blIH¥( 14)011 £1^9 

Of. 6PI d|H¥(14)^ HI 1 bHffl¥(13)B moHX S^J3fe iJS 3IS tt\mSLU "ShOI (High)"M i^8f2, aiffifiO ^22 " 

^¥(Low)"M »SJ8KH X\X\ SH¥(15)^ SfcHQk 40| XFXI gH¥(15)0il "ohOI'^l- £J^£]£ A|§4^ Xil CH ¥(1 7)£J ^ EH A! El (C1 )S ^2ofH, 
"^¥"^{- SJ^£JS ^IIHA|Q(C1)M aHAiaO. SE&, H^l^ e^l ^^¥(16)^ Xll 1 tf1u-j¥(13)^¥Ei ^j^S OFDM ^is^aoiH "si- 

oi" neiis §^i<y^e t^o, y ds^^ois (, ^¥" hbiis e^i^^e e^eha. nhej-Af , heiis mi\ ^^¥(16)oii/h "s^or nens e^i 
±im.i\ mmm m ai§^ hich¥(i7)°j ^xksw)^ ^(onjsim, oin ^^i ai§^ skh¥(17)si m/^m ai§^^ (r\//r2) • ci 01 

2, HBIIS m?\ s^§¥(1 6)011 AH M ^¥" HSjlS e^l^^^f HH A|§^ XII0I¥(17)21 ^^|x|(SW)fe 2H(off)3 01, 01 OH A|§^ XII 01 

¥(17)2| S/SS AlS^fe 

721 ♦ CI 01 acH y ?a£| A|§ ^ 7J1-C1 01 OFDM ^ !s: ?^ s l A,§ ^ (il//fi).Cl 3:>jl @CK CCFafA< ' ^MMEUC 
1)011 §39 2^°^ XII 2 tH EH ¥(1 8)011 Ai SE^XIIOi 1^(11)5 #^6fe XIICH^fe: OFDM 61^^Zf0llAi^ iSof^f y £!s^0!IAibr 
A|§4 ffl0i¥(17)2| ^^XI(SW)^ 2H(off)a(H AIS^^I- ^XIH^ g>^^£^ i^Biaa. 3 ^ DAI OFDM &!S?a0l 23 A|§^ Xll 
CH¥(17)2J ^^x|(SW)^ ^(on)30i §2 Al§^^ 2t0UI2g tS^E^ ^EfSCf. 



40| OFDM ^^2] X^ 0|^ ^§ Sxl^ 0[^3 S^IS AhgohH^ A|§4^2j <i'^2j eb* ^o^ ojs^ XIICH^mOII dIMOl 
6^01 3 = 3^21 UEI^ ^ ^HISOI 2iCf. 

ss, saa 521 ^mm Ats»te tf ?a saoii ai§4^ xiio]¥(i7)oiiAj ^^sioi aioi^soiis ^ehaieh^ sass ei» aiaoi m 

^o[W 01 CH XI OFDM #^£Jii>01l 2^2H^e ^^A|3lb SXIIS0I 21201, SES, 0I2M 6H 2 oh^l y =?Z}j$ OFDM d^^ei e^Oil 

OE: ai§^ ate A^moj ^gofeCHL oie ^a^oi 01^ 5§ 012011 neiis e^ie ^^a^ 201 ^so^h^ ^^^h ^&oHxm, 

^£2J §^0||£ °l^o\CA 01^ i§0| i^§o^fe ^ Xll SOI ^2iCf. 
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S ^Sg g*||§se 5HS6PI «8K)I 2BS pj|g ^Aig AfgoK* OFDM AJs2j Ol^g 3^31 ^l^oKX ^§5j£g ai^ 

^^01 5UCK 

HH^i ¥loh01 Hdl^MM A^ofe OFDM S^&±»OII/d <M^2^°J SLIHSS SB &!Sa«(OI5t "S« £E"£f 

b^^joi HdlgyM OlgshOI Aj^g^ AISH5¥& aj^oj 0 |ss §^S| 31^01 2E+3I Oil H£! 01^ ^§(0im "5§ 2E"£[ 

SIB Al ZJ-Oil B§3£! 0\mm &X\®2.^»\ M±m2\ Sglfi ^gJ ^ ?Jit: Ml! m^m flff OFDM aj^oj X[B 01^ 5§ §x| 
• JIISBfe PI SE QE ^01 SO. 



, ofdm ti^m imo\^ tim. e^¥2f; oi^t^n &m.m ax\m 6Js^ ago^ a/d ^^isk s# % ^§ 2 

2 eeiOII^, ^^1 A/D ££O|0ilAi P XI S 2^ ^ aj^ HICH¥^ °J^£|SE^ 5§5ffe ^flfi Sj^2|; S# £H0ilAi 

£J^£j{=r OFDM ^J^¥EI B?IS £!E^M 01^3^01 ^aUlfil B?|2| 6112^1 ^§3K31, ^§ SEOIIA^ 1B3j|, 2 

B3I 0|^ ofU2| ^dl^M ^3 ^2!2| Ai^^^M ^SoUM 01^ 5§ XIICH offe Aj^g ^^A|3|fe S» 

^3 §J IHICH¥2f; S# 2E g^Oil Aj^oj S# S^I^IU OlHSfOI ai^o] ^ 01¥ g & §§f b ai S *] «=* dlHl¥2f; ^ 

AJ£|£r ^s2J OI^M f!^b AIPIS 5§6[b XJlCHxj <1M 4B«8hte 01^ £§¥2f; &J\ 01^ £§¥01IAj 3|A_h£j XII016!SS aji>^ 
SSfA|3lfer D/A E£P|g SSWte. OFDM gH*|0||A| HBI^Se 0|§» X>S 01^ 5§ 0| gxIS 0IS» XFeOI^ 



0I6K i¥9 oKX ^ ^§011 CQ^ OFDM <m^o| 0 |^ Sx|£| ^^Hf ^ All 61 ^S^CK 

SiXi, £30ilAI2f S V9 0II d>e Xh= 01^ S^lfe ^£!£l£r OFDM <M^M e^S^ 01^ ttsi m^^W)&, 01 VS. 

n ±im.m ci x\m e^s^ a/d s^^i(32)2f, ^ ^§ en ^eioii^, ^^i a/d m&J\(32)o\\M ax\m <yi 

^§ ^ HI 01 ¥(35)^ ^§Sf^ ^¥IS Si^ (33)21, gf 2H0i|A]^ DH 01^5^ ^MB?I2J ai^^^ 

e ^SSFOI aji 2^ blH¥(34)^ SLHH, 5§ 2H0IIA|^ o\L[°\ Hai^M ^Zl ^l^S^e ^S8KM 5S¥(36)^ 

sm^ ^§ m ti^i ^icH¥(35)2f, st eHoiiAi <^i^°i s# a^i^^ja mntmo\ ^xh oi^m e§ 

3fe <Ms b|H¥(34)2f, ^<M£|^ ai^m ^Sfe ai^^ I§6fb Xf|CH<^i^M £l£Sfe 01^ ^§¥(36)2f, ^^1 01^ 5§ ¥(36)011 AH 3j| 
^8 XilCH<M^M 0|-b h ^3 ^lfA|5>|^ D/A(Dlgital-to-analog) ^^^l(37)S ?S8D. 



£J\ 01^ SSSXIOII OlgEJ^ «^£|fe Hai^MHJ ?5b 5E20II £AI9 df£f 1T0I 2^9^ CHI 01 EH °J 8IIH0II ¥^£J^ m^H°i 

H£I^M ^^01 ¥^aW §EH0IP. 



s ^soii a>e 5£i°o»i§ Ahgsf^ mz! ofdm ^i^si xim om s§ sxife h^i^m^j &^&m o\bbio\ xim 

o\m 5§§ qai ^-oFS, s^oi °j§sj cf^oj na|oH S ai^qi 6m°i &m ¥eiHj §^ai 31 <m- 

ofOI AIPIS ^S&o^Mi SIB AI2I0II 21 ^g6[E^ 5! 01 Of. 

e ^soii cae em^ei Hdi^sg ois^ ofdm <m^°i x># oi^ 5§ sxisi e^e, s# §j 5§ ee g^oii^ 11^(33)^^ 121 

^Ix|^ 2^EJCH Si SHOIIAI^ 0|^ 5 §¥(36) 0|| 2^1 ^§9 01^ gi£5 01^ <M^ e^¥(31)2| OI^M ohg^o^ o Z) sf 

P. WElAi, S# EE §#OI|j= OI^H^ e^EICH MOiSfe ^i^g tJH£g ai^ 2^ °| aj^ Xi|CH¥(35)S go^OI £!E^M 

oisom b^\^ se^jmsj 2^ eii^g ^§moi 2^ diin¥(34)^ slhdi, ^j^ 2^ diii¥(34)oii/d^ b^is su 

EH AH 2^01 S# ^0^X13 AJ^s^ ^§ ^| ajs XHIOi¥(35)^ X||(>j<M^M £LHCH, 2^ ^§0ilAj H£l2*i 

M B¥|S1 ^§5[b 1B5II 2^ ^§ EE5 aj^ x-||0i¥UIS| "01^£§"E^ ^§*hP. 01 AIS¥EH 1 B 

^ll 2^ ^§01 mU2| H£I°JI ^J^ ^eiOII OI^CHSIP. <iisS^ ^§ ^ aj^ HICH¥(35)0ilA| 1B3I 2^ ^§0| &^EIS, ^^2^ 0 | 
A/D ^^^1 ^ Oil sl^oj ^1^ 

^ )]» dima^oi aj^o| Ai^pf uog oi^ 5§a 2^01 ^1^ s^^f §^si mx\ 

6^£s oi^g £S»01. S^OI ^I^S^( p JfiCI- 32 2B^I xHdlOIIA^ D[& B £lsL2\ 2^01 Z?l^2^( 

p d JSC! ^0FX|£s oi^ ^§¥(36)£l 0\^m M210. 0\m ^§¥(36)0l|Aife 1 B3fl 2^ £§0| OI^OIXI^ AlSWWt ^ 
25 ^ XI £101 1B^II £§0I s^Eie 2B31I 2ES^XI IB^IOUAi 5§3 ^o^ 

1B3I 3S§^§0IIAi S» aj^o| 2^ 0 , ^i-xj^MC} yOl- ^aiai^oj §^3i *§tJ- 4= Si^ 3^0||^ 1B^I 5§i SofOI 5 

§a Aj^oj 2^01 %m°\ mx\o\^m s§t ^ 2122^ aj^ xiich¥lh°i mbhhm "ss&s 1 ^ i§6m ^0,^1 u^(33)2j <m 

s ^^i §6! ¥lxl(2)^ 3^5^ ai Cf§ ai ^ xH El yOl^^B EiCf. 6^X121, 1 BSI 01^ 5§5f§0||Ai aj^oj ^^01 ^l^ 2^ 

Sa 3^011^ ^AJAJ^^J. a/D ^^^1 S^OilAi SSf£jH^ S^^e £g ^^1- Sl^il E!P. (IfEfAl, 01 S^OIfe ^ajsj^ ^§ e 

AJ^£j S^OIIE A/D ^^^1 ^^BOilAi <M^ ssfg 4^ 2iM 1 B^l ^SCHlAi e^ol ^HHJ OI^HS SS&^SMl 2B^II 

2^ ^3x|2] §^£1 «ffi»D. 

a^^I 1BX1I *S SI 0I^ SS0I Ei2 e^^lHj 0I^ BSsfOII AlZi- ^Oil 2B^II 01^ 5§ 3f§E5 yCHZI 

Q. 2&D\\ e^HAi ^ 
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)MQ ^0101 SUE, Oi^OI £33X1 ^CfS 2B5II2I HfSM 31^ ^oHO* 

aa. sKiB, e aeooAifc qae roamiEU u&nm 2B5ii ssoii/dfe 1 oii/h jis s^sp e £!sse oi=e §^ai sith* 4= sis 

2B5II 5g§ SotOI 4*£!£!£2I 0|=M §^6| 5§i 4^ 2J0I, 0I = £3 Hf§^ 4^ SACK 01 3?, 01 = £§¥(36)M SoKH 01 = 

5§i ^S6^D1 S A| CHI SEOS ^§6^ U^(33)2| 22| %X\^ OlSAI^j Cf§ B3I d^xHai^ aBSMI §!• 

a. 



&5|2] S# B51I0II/H B?I2J Msl HE-|^M°I eh ^^Oil SHSofe ^§6hOt g?l LUOij MO\^ £J1>2] S^M 

oh b?is m^oiw 4=^ 1 m- i*p. 

4^ai 1 

p w (m)=- S (w»)} 2 

015IAH, Ng 6m 2| HBI^M ^01 Oil 8HS6fe £!£^2| S¥ILH2| ™M 4-0122, R OFDM (n^ *£!S OFDM £Js2] ahs UEffcH 

a. 

6PI 13511, 2B»0||/dSI 01 = 5§i ?!& 2^ 19311011/Hfe £i<l>2j Si AI3 0ilAH¥P, 2B3IIO||Alte 1 B51I 0| = £§0I 0\mO\B * 

□ IE! ^§9 g^5!2| BSlf Aiei-OI XIB A|gOllAI¥P Al^ofOj o[L\S\ Hdl^M ^ZJ" =B2| ^g&CK 

6PI 1B3I, 2B3I 01 = JU-S Oil AH ^aiai^o] o|^£§^ ^§9 ai^s^^I 5i^2^g b*8££ 22f IT 01 SSSCL 

^8j- Al 2 

OPIAi, G - S^IOll 01 £| §*3| 0|=S UEJ-LHH, G fc B3IIBI SEf 01 ^01 CM, e> Bfllg *S@ S^&S U Ely! CI. 4^1 B 

51121 4^ £J1>2J ^^011 CQ- El- g^t^o^ 0[ = 0I A/D £^51(32) S^BOil 5h§ «»S H5I^ ^^£JCH M^£J£^ >mO\¥ 4*£ 21Q. 

av^j = ^ h x|oj s ^ oj^ia flga |. ^ se r 01=2] ai^ssi isefb sfi& e 4*0101, a/d espia was 011 kdb}ai 



as2i 11 

B tt90ll fife OFDM 6Js2| Xf= 01= 5§ gxlfe &_^^B Hdl^M^ Afga^OI <M^2| S# S! XF= 01= 5§I Pill ^^'^^ x4 

ej^o^mi #EH2i ofk^n *zmm Mmmt: ofdm 01= 5§ sxpi- m chaise bimoii mm £is>2\ sh^ si s& thi oh 

g^^i2j Me.^^21 =^iis=e oHS^a. x-iiei& xh= 01= 5§ ^^s^ hei^m ^^21 s^e ^sehoi ofdm tim. 

m Seam, Sf£lb AIS2^«5| ^Ai£j^ aj^oj ^§6K>I 2B51I 01= 5§ HfS =B 5|^S^3f =^6MI 01= 5§i o|- 

0\ Xl^^o^ ^XIS-o^AM 01= 5§ AiZlg sl^sf ^ 4- ^^W, 01= 5§ Al^gj2j e}§^§ 4* £l£h SEel, CI XII iofOI 

§^8| ^§6f2 ^o[D\ SXI»SSMi 61^2) xi^^^M e|0f A|^gJ2| 3Hti» 4* SICf. 

t^e}m, mil ofdm 2^011 ^^moi o^^n si^m si^maFoi ^ ¥§ emoil olfh ^>xi s^oh ai^§2| 

ttm^m 4= 2^cf. 

(57) S?2| S?| 

s^s 1. 

4-<y£l^ OFDM AjmS 5m 0|= <Ms e^¥2f; 

4-^3^ 0^ h ^3 <M^g P XI ^ ^^S^ A/D ^^5|2f; 

S# ^ 0|= 5§ gBOIIfe A/D ^^5|0||AH P XII ^§ ^ 6Js «ICH¥^ 5§6ffe U 

^2f; 

St 2E gBOffe ^J^£|^ OFDM ^S^¥E-j B?IS 01 = 6^ ?ZIUI2| £M B^I2| ^IIS^I ^§6^, 5§ 2E 

OilAi^ 1B5II, 2B51I 0|= 5§i =^^^ ^U2| ^ =B2| ^SSKM 01= ^§ I§§ HlOlof^ g^AI 

<i!I 611 XIICH¥£f; 

Sf HHOII/d ^§9 <yi2| SS S51I^I UlSol-OI 6ls2| ^XH 0\^m &§6^ 2^ dlJ2¥2f; 

^^3^ <y^2| 01=e 216^ A||5|^ 5§6fb X1ICH6J^« 01= ^§¥2f; 
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XII 1 »0|| VlO\M, 

nH5i2] em^ej nai^M m&m o\mo\o\ oh ^mo\t\ ^isi- sioi* at &m Eh?i^ oi^sfs/h 

slihbsk)! asassoi &m ^n&m youFe? ofdm tim.^ »sskm ^ich^^m s«ais »s oi^ 5§§ ai^bf 

£^ 8Jte <!ilS S^JIS CH S»6*fc 51^ *1SS3 6^ OFDM £]s2J 01^ 5§ S«. 
M 1 »2| OFDM ±lsL9\ X[^0\m SSSxIOIl S^CHM, 

£PI 8m2| Hdl^M ^eiOII 8H98tfe ^ii§ *|SKM 2^ ^§ §J <M^ »|(X^0I|A| §2 S^M ^SSUl, 2IS 2^2* til 

AIPPF 01^ 5§3 2^01 3|g 3^61 ^x|oh£^ OI^M 5§i SS6HI. £!S2| 2 ^0| M 

Of 32 -^<M ^1 Oil MCHg 4= S ^SL2J 5§9 <i!^ 2^01 J\^&^ SCI- ^0^1 £^ 01^ 0I<=# B^l pOlfe 0|^£§ 1 

£>0| e^llCHlAi 5§9 ^AiAi^e OlgoFOI QUI Hdl^M =?3 £&9\ <M^2^g ^oFCH, 31 HI- dl JHol-01 01^ go}-01 2 

§9 oi^oi ^i^s^^f sa»£a? o\mm sasna ^xisfe oi^ss 2B^im s^su= si ^§2^ ofdm ^ims\ x\m o\m 

5S »B. 



£2 



12! 1 



OFDM 




OFDM £L& 
*3« 



5EE 2 





• • • 




qioiEi 


N S§ 





2003/2/24 



5 



WIPS PIView 3.3.2.0 



EES 3 



OFDM 



31 



32 



33 



7K3 o\m 



D/A 

e#7i 



37 



A/D 



36 



1 



3« (P«r 



) -J 1 as 



Jiai as 



OFDM 

mm as 



US flop? 



(P«.) — f 



<!3 3- 



34 



35 



2003/2/24 



6 



